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DETAILED ACTION 

Claims 1-10 are pending and have been examined. 

Information Disclosure Statement 

1 . The information disclosure statement (IDS) submitted on 7/14/2005 is in 
compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure 
statement is being considered by the examiner. 

Specification 

2. The disclosure is objected to because of the following informalities: The use of 
acronyms without first defining them, for example, SDC FIT, SRT, SMT, and RMT. An 
acronym must first be clearly defined before using it as the meaning of the acronym 
may change with time or depending on the context in which it is used. 

Appropriate correction is required. 

Claim Objections 

3. Claims 1-10 are objected to because of the following informalities: 

Claims 1-4 refer to instructions while Claims 5-10 refer to threads suggesting that 
there is difference between the two claim sets. It is unclear if this is intentional or in 
error. Examiner suggests amending Claims 1-4 to refer to threads in order to provide 
consistency across both claim sets. 
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Regarding Claim 1, "saving result" should be "saving a result" and "and result 
from" should be "and a result from" in order to improve the grammar of the claim. 
Further, "comparing the results saved in memory" should be "comparing the results 
saved in memory of both threads with each other" in order to improve clarity as it is 
unclear as to what is being compared. Further, "single set of instruction" should be 
changed to "single result" as the instruction is not what is committed, rather the result is. 
At the very least it should be "single set of instructions" as a set requires more than one. 

Regarding Claim 2, "saved result are" should be "saved results are". 

Regarding Claim 5, "saving the executed threads" should be changed to "saving 
a result from each of the executed threads" as the results are what are saved and not 
the threads themselves. Further, "comparing the results saved in memory" should be 
"comparing the results saved in memory of both threads with each other" in order to 
improve clarity as it is unclear as to what is being compared. Further, "single set of 
thread" should be changed to "single result" as the thread is not what is committed, 
rather the result is. At the very least it should be "single set of threads" as a set requires 
more than one. 

Regarding Claim 7, "each epoch" should be "each epoch thread" in order to 
improve consistency across the claim set. 

Regarding Claim 10, "single set" should be "single result". Further, "if the 
compare result matches" should be "if the compare result is a match" in order to 
improve clarity. 

Appropriate correction is required. 
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Double Patenting 

4. The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thohngton, 418 F.2d 528, 163 
USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 

Effective January 1, 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

5. Claims 1-2, 4-7, and 9-10 are provisionally rejected on the ground of nonstatutory 
obviousness-type double patenting as being unpatentable over claims 1-3, 5-7, 9-10 of 
copending Application No. 10/750,039. Although the conflicting claims are not identical, 
they are not patentably distinct from each other because the deferment of external 
updates until completion is an obvious modification, in order to keep the cost of 
updating low, and as the system of the present application is intended to detect faults 
the values for each thread are inherently the same in order to be able to detect a fault. 

This is a provisional obviousness-type double patenting rejection because the 



conflicting claims have not in fact been patented. 
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Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

7. Claims 1-10 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Rotenberg ("AR-SMT: A Microarchitectural Approach to Fault Tolerance in 
Microprocessors") herein referred to as Rotenberg. 

Claim 1 

Regarding Claim 1, Rotenberg teaches: A method comprising: 
executing corresponding instruction threads in parallel as a leading thread 
and a trailing thread (Figure 2, A-Stream and R-Stream, Section 1.2 Note: The 
R-stream lags behind the A-stream and is therefore a trailing thread); saving 
result from the instruction executed in the leading thread and result from 
the instruction executed in the trailing thread to memory (Figure 2, Delay 
Buffer, Section 1.2); comparing the results saved in memory (Section 1.2, 
Paragraph 2, "As the R-stream is fetched and executed, it's committed results 
are compared to those in the Delay Buffer" Note: The results of the A-Stream are 
stored in the Delay Buffer for comparison); and committing a single set of 
instruction to a memory state based on the compared result (Section 1.2, 
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Paragraph 2 Note: If the comparison fails then a fault is detected and the results 
would not be committed as the actual result of the instruction given that the result 
is a known fault). 

Claim 2 

Regarding Claim 2, the rejection of Claim 1 is incorporated and further 
Rotenberg teaches: the saved result are saved as speculative (Section 1 .2 
Note: As the status of the results could still be a fault they are inherently 
speculative). 

Claim 3 

Regarding Claim 3, the rejection of Claim 2 is incorporated and further 
Rotenberg teaches: the executed instructions are buffered in the memory 

(Figure 2, Delay Buffer). 

Claim 4 

Regarding Claim 4, the rejection of Claim 1 is incorporated and further 
Rotenberg teaches: the instructions are epoch instructions (Section 1.2 Note: 
The system executes threads, a segment of a program, an epoch). 



Claims 5. 6. and 8-9 
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Regarding Claims 5, 6, 8, and 9, they are the apparatus claims 
corresponding to the method claims 1,4,3, and 2 respectively, and are rejected 
under the same reasons set forth in connection with the rejections of claims 1 , 4, 
3, and 2. 

Claim 7 

Regarding Claim 7, the rejection of Claim 6 is incorporated and further 
Rotenberg teaches: each epoch is executed twice (Section 1 .2 Note: As the 
thread is executed once in the A-stream and once in the R-stream it is executed 
twice). 

Claim 10 

Regarding Claim 10, the rejection of Claim 9 is incorporated and further 
Rotenberg teaches: the single set is committed if the compare result 
matches (Section 1 .2 Note: If the compare fails (i.e. does not match) then a fault 
is detected, it stands that if a match occurs then the result is correct and 
therefore accepted as such). 

8. Claims 1-10 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Reinhardt et al. ("Transient Fault Detection via Simultaneous Multithreading") herein 
referred to as Reinhardt. 
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Claim 1 

Regarding Claim 1, Reinhardt teaches: A method comprising: 
executing corresponding instruction threads in parallel as a leading thread 
and a trailing thread (Figure 3, Thread 0 and Thread 1, Section 3.1 Note: The 
redundant thread may be time redundant and is therefore a trailing thread); 
saving result from the instruction executed in the leading thread and result 
from the instruction executed in the trailing thread to memory (Section 3.2, 
Paragraph 7, "register writeback comparison..." Note: The results are stored in a 
register check buffer) comparing the results saved in memory (Section 3.2, 
Paragraph 7, "register writeback comparison..." Note: The values are compared 
and if they match then the value is committed); and committing a single set of 
instruction to a memory state based on the compared result (Section 3.2, 
Paragraph 7, "register writeback comparison..." Note: The values are compared 
and if they match then the value is committed). 

Claim 2 

Regarding Claim 2, the rejection of Claim 1 is incorporated and further 
Reinhardt teaches: the saved result are saved as speculative (Section 3.2, 
Paragraph 7, "register writeback comparison..." Note: As the instructions have 
yet to be committed they are still speculative). 



Claim 3 
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Regarding Claim 3, the rejection of Claim 2 is incorporated and further 
Reinhardt teaches: the executed instructions are buffered in the memory 

(Section 3.2, Paragraph 7, "register writeback comparison..."). 

Claim 4 

Regarding Claim 4, the rejection of Claim 1 is incorporated and further 
Reinhardt teaches: the instructions are epoch instructions (Section 3.1, Note: 
The system executes threads, a segment of a program, an epoch). 

Claims 5, 6, and 8-9 

Regarding Claims 5, 6, 8, and 9, they are the apparatus claims 
corresponding to the method claims 1, 4, 3, and 2 respectively, and are rejected 
under the same reasons set forth in connection with the rejections of claims 1 , 4, 
3, and 2. 

Claim 7 

Regarding Claim 7, the rejection of Claim 6 is incorporated and further 
Reinhardt teaches: each epoch is executed twice (Section 3.1 , Note: As the 
thread is duplicated into a redundant thread it is executed twice). 



Claim 10 
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Regarding Claim 10, the rejection of Claim 9 is incorporated and further 
Reinhardt teaches: the single set is committed if the compare result matches 

(Section 3.2, Paragraph 7, "register writeback comparison..."). 

Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

'Transient-fault recovery using simultaneous multithreading" by Vijaykumar et al. 
teaches the use of simultaneous multithreading in order to prevent transient faults. 

"Transient-fault recovery for chip multiprocessors" by Gomma et al. teaches the 
use of a multiprocessor system in order to recover from transient faults. 

1 0. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to William B. Partridge whose telephone number is (571) 
270-1402. The examiner can normally be reached on M-TR 7:00 - 5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on (571) 272-4162. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Examiner: William B. Partridge 
Date: 4/19/2007 




